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mm*,] wmm 

icfs d t Bit* z> mat gr mm t , tass^L £ tfriB^ft esiiio^tcM 

65tC2 7t:^^fe«3 7C^^e>0^$tl, -M*> (1) (2) 
Tl a T2 b (1) 
Tl c T2 d T3 e (2) 
(rrT% Tl, T2fc«to:T3H Fe, C o &&X$N i ^e>^-5»^<k y 

2 5 a t %^ a ^ 7 5 a t %, 25at%^b^75at%, a + b=100, 
5 a t %^ c ^ 9 0 a t % % 5at%^d^90at%, 5at%^e^9 0a 
t %, c + d + e = 1 0 0 „ ) 

zmtifi. mMmicrm-m^. (3) ^r=.\t u) 

(T 1 a/100 T 2 b/100 ) 100-x M1 x (3) 

(T 1 c/100 T2 d/100 T3 e/100 ) lOO-x 3 ^ 1 x (4) 

Tl, T2£J;tfT3W: > Fe, CofcitfNi^^mySH 

£ *l 5 SV^CM&&7tiSi MlUSc, Ti,Mn, Cu, Zn, Ga, 

Ge, Zr, Hf, Y, Tc, Re, Ru, Rh, Ir, Pd, Pt, Ag, A 

vu B, Al, In, C, Si, S n, C a, Sr, Ba, O, N23J:tfF^e> 
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25at%^aS75at%, 2 5 a t%Sb^7 5 a t% t a + b = 100, 
5at%gc^90atl 5 a t%^d^9 O a t%, 5 a t %^ e ^ 9 0 a 
t%, c + d + e = 100, 0. 1 a t %^x^ 3 0 a t % 0 ) 

mmmitmmm & <fc xfmmmt © mmo e> < £ % 1 mo>mm&m 
zis&iDK m%tmK-m& (5) 

Fe 100-a T1 a (5) 
(3 3T\ TliiCo, Cr, V> Ni, Rh, Ti, Mo, W, Nb, Ta. 

$>y, 0 a t %^ a< 7 0 a t %) 

H^Krtc-^ (6) 

Fe 100-a T1 a (6) 
(rrt, Tl^Co®i^0at%^a^8 0at%, Tl^CrCi^Oa 
t %^ a^80at%, Tl #Vtf>^-£ 0 a t %^ a ^ 7 0 a t %, T 1 #N i 
(DWi&O a t %^ a ^ 2 0 a t %, Tl ^Rh©i^0 a t %^ a ^ 5 5 a t % 
, Tl^Ti 0>m^0 a t %^ a ^ 5 1 a t %) 
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&'3 7ffM#« Fe - Co-N i^SVUiCo-Mn-Fe^S^ttF 
e-Cr-Co Hr^T% ST?<& * d i: fc4#«fc "T Sfc&Cigffi 

«ft©#ift^lt»ic-*iftrK:H*atifeatfl:H»*fc, «tft©#rtr««^*«l» 

t&sa^t mmm £ * # Btrta^f t § si® ^ < i: t, 1 1 

*«»tC— (7) (1 0) 

( F e (100-a)/100 T 1 a/100* lOO-^x ( 7 > 



(3 CUT?. TlttCo, Cr, V, Ni, Rh, Ti, Mo. W. Nb, Ta, 
Pd, Pt, Z r^itKHf ^&3&«»J:*;aiRS*i-6^«i<fc*»ia©7r3RTf 
&U. 0 a t %^a<7 0 a t %. Fe-Co -Ni»M4*MM, C 
o -M n - F e ttffcM£#*©JfiJ#K, Fe-Cr-Co ttffrfrSt* S©IBJ*« 

SktC. M»n, Cu. Re. Ru, Pd, Pt. Ag. A u <fc Zf A 1 ^ £> 
&&&&VM1R&to&'Pte< lU<Dttm"23b&&&Q . 1- a t%^x^2 0 



(Fe-Co-Ni) joo^ 
(Co-Mn-Fe) 10(Ht M x 
(Fe-Cr-Co) 10(Hlc M x 



(1 0) 



(9) 



(8) 
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at%. tfcM^Sc, Zn. Ga. Ge. Zr. Hf, Y, Tc. B. I n. 
C. Si, Sn, Ca, Sr. Ba. O. F££tKNfr e>fc£P<fc UaBiRStlS 
4>fc< ia©7C*T?*><5^0 . 1 a t %^x^ 1 0 a t %) 

nsmtc-j&s* (ii) , 

(F e (100-a)/100 T 1 a/100 ) lOO-A < 1 1 > 

Tl^Co0|^Oat%^a^8Oatl Tl^Cr©i^Oa 

t %^ a ^ 8 0 a t %. T 1 tfV(?>m& 0 a t %^ a ^ 7 0 a t %. Tl #N i 

©^-£0 a t % ^ a ^ 1 Oatl T 1 ^Rh©i^O a t %^ a ^ 5 5 a t % 

. T 1 #T i (DWi&O a t %^ a ^ 5 1 a t %. 

M^Mn, Cu. Re, Ru. Pd, Pt, Ag, AufcitfAlj!)^ 

y38iRSti6^3Qi< £=b lS©7C^-e$>S^0. 1 a t % ^ x ^ 2 0 

at%. ifcM^Se, Zn. Ga. Ge, Zr. Hf, Y. Tc. B. In, 

C. Si. Sn, Ca. Sr. Ba. O. Ffe J: Nfre>&5i¥J: UjBiRSJx* 

4>&< l;g<Z>^T*&5^-£-0 . 1 a t %^x^ 1 0 a t %) 

[»**8] 

(1 2) 
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( F e (100-a)/100 T 1 a/100 ) lOO-^x ( 1 2 > 

(z:iT% TISCo, N i Wj:< ilti lgOjtiT- O a t %^ a g 5 0 

at%, MttSc, Ti, Mn, Cu, Z n, Ga, Ge, Zr, Hf, Y, T 

c. Re, Ru, Rh, Ir, Pd, Pt, Ag, Au, B, Al, In, C, 

Si, Sn, Ca, Sr, B a, O, N£ J:rfF*v&ft«» J: »J )i#t3*l£4>& 

< fc%> 15S<Dtc*T*&»K 0. 1 a t%Sx^3 0 a t %) 

(13) 

( F e (10O-a)/lO0 T 1 a/100 ) lOO-^x ( 1 3 > 

(ZlZlTr, TlttCo, Ni©9W<fct)ll©7ciT'0at%ga^50 

5clt0. 1 a t %^x^3 0 a t %) 

ii*aio] 

(14) 

(^izit*, MttNi, Co^e>^<5>m;U5S^$ti-2>^^<i:=foia©7C^ , ro 

. 1 a t %^x^ 5 a t %) 
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in 

mmmfcmmm&&zfmmmftgmm<Dt>*>'p*< n% if*?, ^ttjc-j&a; 

(1 5) 

(C ° (100-a)/100 T 1 a/100 ) lOO-J^x ( 1 5 > 

(i^T*, TlliFe, N i 0)^*>')>t£< 1 «©5i^T* 0 a t %^ 5 0 

a t %, MliSc, Ti, M n, Cu, Zn, Ga, Ge, Zr, Hf, Y, T 

c. Re, Ru, Rh, Ir, Pd, Pt, Ag, Au, B, Al, In, C, 

Si, Sn, Ca, Sr, B a, O, N £ J:tf F 3^ b <fc »J 38313 *l S 5l> & 

< im<D7t>mT*$>V. 0. 1 a t %^x^ 3 0 a t %) 

i 2 ] 

IC *f U x tc iz > X £ MM £ £ «> © «S i: £ jMi b , 
(1 6) 

( C ° (100-a) /100 T 1 a/100 ) lOO-^x ( 1 6 > 

(rrt*, TltiFe, Ni©^W<i: : t)li0^it'Oat%^ag5O 

at%, M«Sc, Ti, Mn, C u fccfctfH f U 38#(3 *l&*i>fc 

< ht) ia<Djt;^-eO. 1 a t %^x^ 3 0 a t %) 

i 3 ] 
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km l x wssac k -fe y * mm z mm -r s t=. » a>mm n & jm l > 

(1 7) 

CoiOO-xMx < 17 > 
(3Z1T% MliFe. N i fr *&,2>m J; y < i; % 1 m<Of&£TZ 0 

. 1 a t %^x^ 5 a t %) 

m&m 1 4 1 

izM^Tv&mmzizz/xmmzmm-t&frtocDmmiiZMtffiL. 

(18) 

(N 1 (100-a)/100 T 1 a/100 ) lOO-J^x ( 1 8 > 

(331', TlliCo, F e CD 9 & < t % 1 tCDjclt* 0 a t%^a^5 0 

a t %. MliSc, Ti, Mn. Cu, Z n. Ga. Ge, Zr. Hf, Y. T 

c. Re. Ru, Rh. Ir. Pd, Pt, Ag, Au, B. Al, In. C, 

Si. Sn. Ca. Sr. B a. O. Nfe<fct?F V SiKatl*^* 

< t=fo lSC05£^-e^>*J. 0. 1 a t %^x^3 0 a t %) 

[|f^3l l 5 ] 

IC *f L T B^fi it K -fe > ;* «gfg £ it « "T £> & omm £ & Mtffi V . 



i 



ffi§E# 2001-3110958 



#2 001-246613 



(19) 

(N 1 (100-a)/100 T 1 a/100 ) IOO-j^x ( 1 9 > 

(ZIZIT?, TlttFe, Co©^^<fc%ll©7Cit'0at%^a^50 

at%, M&Sc, Ti, Mn, Z n, Ga, Ge, Z r 33 cfctfH f ^e>4^ 

«fc Vm$l&tl2>'J>&< lnOftmT'O. l a t %^x^3 0 a t %) 

6] 

(20) 

MttFe i3«fctfC ofre>&SI¥J: *;^$4xS^^< HScD^t 
1:0. 1 a t % ^ x ^ 5 a t %) 

(2 1) 

( F e (100-a) /100 C ° a/100 ) lOO-^x ( 2 1 > 

(r^T% 0 a t % ^ a ^ 8 Oat %, MttCr, V, Ta, Nb, S c, T i 

, Mn, Cu, Zn, Ga, Ge, Zr, Hf, Y, Tc, Re, Ru, Rh, 

Ir, Pd, Pt, Ag, Au, B, Al, In, C, Si, S n, Ca, Sr 

, Ba, o, N&&zfFfribtez>m& v mntmz>'j>& < t.^ lm^nm-eo. 
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1 a t %^x^ 2 0 a t %) 

o 

1 8 ] 

M^5Fe j. a Co a (0 a t%^a ^8 0 a t %) *^^StlfeloJ^ 
±©It, Cr, V. Ta, Nb, Sc, Ti, Mn, Cu, Z n, Ga, Ge 
, Zr, Hf, Y, Tc, Re, Ru, Rh, Ir, Pd, Pt, Ag, Au, 
B, Al, In, C, Si, Sn, Ca, Sr, Ba, O, N33 <kr*F#»£>&.5 

m*. yj8«ia*i*^&< lm^Ttmr-m^nr^m^ o. o 3 nm*>e> 1 n 

[!&:£« 19] 
[f#S2 0] 

[0 0 0 1] 

[0 0 0 2] 
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mmz&m* (mri?) tfimftzn, mm^wzm^hfr&m. a-f 

[0 0 0 3] 
[0 0 0 4] 

r©.t^«{:MbT, F e/C r^F e /C u ©i: (C^tt^jRHi:* 
$;ft,TV^£ (Phys. Rev. Lett. 61 2474 (1988), Phys. Rev. Lett. 64 2304 (19 

90)^#m) o u^u AJi&*mizMiti)mm?&<Diz&mteMmi$n^t~to. 

[0 0 0 5] 

UrStlTV^., #att®&^^2«©^ttM0-^tC^S|A>rT 
) ICfcy^b^^^rSo rtUCfcU, #mttM&^T'BJg£*ifc2o©&8l 

^#e>tlS 0 Zl©J:e>fc#-f yOD#M^»Xtf>/^;i/^i:P?litlTV\S(Phys. R 
ev., B45, 806 (1992), J. Appl. Phys., 69, 4774 (1981)^#M)o XtfWOl/ 

?i*i&&MT*mibzmftz j &2>z. zfetb. mr^v Fic^Lxfe*;, m 



1 0 
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[0 0 0 6] 

tlT^Z (Current in plane: CIP) . 3*UC*fU ± > ^M^^M^BWZ 
l&WLKM.M'T £> (Current perpendicular to plane :CPP) C I PCD1 0 
mmm<nm^&ffi^t^&mbtlZ>£(Dm&*)2b l >) (J. Phys. Condens. Matter. 
, 11, 5717 (1999)4g)> mtmi 0 0%=fo^«TfgT*ii^Vx o LfrV. *¥>A)V 

•7 V -m&mZtfS nmrnm-ev 1 /tm 2 3^J©fi*MlAAR(i ffiO. 
[0 0 0 7] 

[0 0 0 8] 

mm&m®: v «fc e> £ -t z>mm\ 

mtettmit if >Jt£ <fctf:7 y -m<d e> *34>fc < £ =fo l Mlc@Be-r 3 r £ tc <fc y , 

[0 0 0 9] 

5£ (1) (2) 

Tl a T2 b (1) 
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Tl c T2 d T3 e (2) 
(ZLZ1T% Tl, T2fe<fctfT3&, Fe, C o fe J; tfN i <fc »J 3g# 

3 ^ SI V ^ £ 5t;filT*& *; , 

25at%Sa^75atl 2 5 a t%^b^7 5 a t%, a + b=10 0, 
5at%^cS90at% 5 a t%Sd^9 0 a t%, 5at%^e^9 0a 
t %, c + d + e = 100„) 
T*3t £ tl 5 3 i: 2: 4f U £ t S c 
[0 0 10] 

e>t>'>^<i:=fol«©^1£M^:^-rs^^, HS^CTIH-^ (3) * 
fctt (4) 

(T 1 a/100 T 2 b/100 ) 100-x M1 x (3) 

(T 1 c/100 T2 d/100 T3 e/100 ) lOO-xM 1 x (4) 

Tl, T2fe±lFT3», Fe, C o fe J:tfN i j^£>&£:g¥J: V M1R 

ZtlZ>KWzm&2>7tmT*&*). MlttSc, Ti, Mn, Cu, Z n, Ga, 

Ge, Zr, Hf, Y, Tc, Re, Ru, Rh, Ir, Pd, Pt, Ag, A 

u, B, Al, In, C, Si, S n, Ca, Sr, B a, O, N fe <fc F »b 

2 5 a t %^a^7 5 a t %, 2 5 a t %^ b ^ 7 5 a t %, a + b = 100, 
5 a t %^c^9 0 a t %, 5 a t %^ d ^ 9 0 a t %, 5at%^e^90a 
t%, c + d + e = 10 0, 0. 1 a t %^x^ 3 0 a t % 0 ) 

[0 0 11] 

t'feoT, t9l2^fc@«Mfe J: tMBlK'ffc & fiM© 3 < il% 1 Jf(Z)&M8« 

(5) 

Fe 100-a T1 a C5) 
(^t, TlttCo, Cr, V, Ni, Rh, Ti, Mo, W, Nb, Ta, 

Pd, Pt, Z r&£TfHffti^te&m£ymnZtlZ&te<£ : bm<DrtmT' 
l 2 ffitE^F 2001-3110958 



#2 001 — 246613 
& »j „ 0 a t %^ a < 7 0 a t %) 

7**3 ft, fro, ^-(3D^^«^^#:vi>5i^^T'«>Szii:S:#^i:-r^. 
[0 0 12] 

*«»jc-«* (6) 

Fe 100-a T1 a ( 6 ) 
(irt, Tl^Co®^0at%^a^8 0at% Tl^CrOl^Oa 

t°/o^a^80atl Tl»S^Oat%^a^70atl Tl^Ni 

0 a t % ^ a ^ 2 0 a t %, T l#RhCZ>^-£-0 a t %^a^5 5 a t% 

, TltfTi0|^Oat%^a^51at%) 

[0 0 13] 

o t tfr£«tft;B*M£ <fc tf«wa«fl: m o *>'ptn < n % i «<z>8u8f£Ji 

3jc-^^^, F e - Co-N i^^S^SCo -Mn-F e 
SWiFe-Cr-Co 1^T% «fi*£#fM>i£2f S7?» £ "T £ 

- m20<DmmK<£fottmZ&?F e-Co-N i&lk(DM&mZxk-? 0 f$jg 

£„ 02 l©^HlC^i>3i^^S!^'rCo-Mn-Fe^©M^$:^'ro d 
IT*^ H«JC4Sf»«*-e^St*fiS9tSZlfc*«i?^*. Fe-Cr- 
Co^lt S^I^tftM^i 5: 1 5 r ^t't S „ 
[0 0 14] 

HfUftic-ja&sS (7) #m do) 

(Fe (100-a)/100 T1 a/100 ) lOO-J^x (7) 
(Fe-Co-Ni) 100 _ X M X (g) 

(Co-Mn-Fe) 100 _JA X (g) 
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> 

(Fe-Cr-Co) 100 _ X M X (1 Q) 

(nt, TlliCo, Cr, V, Ni, Rh, Ti, Mo. W. Nb, Ta. 

pd, pt, z T&zzfHf •frt>&z>m&vmiR2tiz'p&< t&moTzmx* 

$> U . 0 a t %^ a < 7 0 a t %. Fe-Co-Ni tt#;fr:£#,!l<Z>;fflf&^. C 
o-Mn-Fe tt#iM££ft©ilBJ*«, Fe-Cr-Co tt<*^S£#ft©Jffl«« 
. ££IC. MtfMn, Cu, Re. Ru, Pd, Pt, Ag, AufcitfAl* 
&«J*»±>;aiRStl*^3Q:< t*» ia©7C**r»««^0, l a t % ^ x ^ 2 
Oatl tWSc, Zn. Ga. Ge, Zr. Hf, Y. Tc. B. In 
, C. Si. Sn, Ca. Sr. Ba. O. F £<fc Nj^£ VaHRSft 
fcfc ia©7r^T*$>-5#-^0 . 1 a t %^x^ 1 0 a t %) 

[0 0 15] 

mm.miz-m& (id 

( F e (100-a)/100 T 1 a/100> IOO-j^x ( 1 1 > 

(3 31?. Tl^Co0|^Oat%gag8Oati Tl^CrCl^Oa 

t%gaS8 0at%, Tl^V©i^0at%ga^70at%, Tl^Ni 

©^£•0 a t % ^ a ^ 1 0 a t %. T l^Rh0f^O a t %^ a ^ 5 5 a t % 

. T 1 #T i ®m&0 a t % ^ a ^ 5 1 a t %. 3 M^Mn, C u. Re 

. Ru. Pd. P t. Ag. Aufc<fct5A lfr*>fji2>m£*)mMZn2>'Pte< £ 

tll(DSM5i^0.1at%^x^2 0at% > tWSc, Z n. 

Ga. Ge. Zr. Hf. Y. Tc. B. In. C. Si. S n. Ca. Sr. 

Ba. O, F&XXfN »J 3BiR 3 *l.<5 il> < Hl<Z>7^T*&-5t§ 

AO . 1 a t %^x^ 1 0 a t %) 

[0016] 
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mz-M&, (12) 

(F e (100-a)/100 T 1 a/100 ) 100-x M x (12) 
(3 3T% TlliCo, N i <Do*>'pt£< im<D5tm^0 a t %^ 5 0 

at%, MttSc, Ti, Mn. Cu, Z n. Ga, Ge, Zr, Hf, Y> T 

c. Re. Ru, Rh, Ir. Pd, Pt, Ag, Au, B, Al, In, C, 

Si, Sn, Ca, Sr. B a. O, N & Vm$lZnZ>'P& 

< ht) l«©7C^"r^>y. 0. 1 a t %^x^3 0 a t %) 

[0017] 

mz-m*. d3) 

( F e (100-a)/100 T 1 a/100 ) lOO^x ( 1 3 > 

(3 31?. TlttCo, N i <Do*>'P&< im<D7tm"eO a t %-£ a^ 5 0 

at%. MttCu, Z n;fe<i:tfG a^^J&S^J: »J jS^£*l&^fc < li© 

5c^T*0. 1 a t %^x^ 3 0 a t %) 

tl 3 i: & #M t f o 

[0 0 18] 

miz-m^ (14) 

F^OO-xMx (14) 
(33T*. MttNi, C ofrbftZmZ »J < lS<D7n^l?0 

. 1 a t %^x^ 5 a t %) 
1? £ 3 tl £ 3 £ & t *? Z> o 
[0 0 19] 

wiz-m#; (is) 



1 5 
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(Co (100-a)/100 T 1 a/100 ) IOO-j^x (15) 
(r 3T% TlttFe, N i (Do *>'pt£ < im<D7*MT* 0 a t%^a^5 0 

a t %, MttSc, Ti> Mn, Cu, Z n, Ga, Ge> Z r, Hf, Y, T 

c. Re, Ru, Rh, I r, Pd, Pt, Ag, Au, B, Al, In, C, 

Si, Sn, Ca, Sr, B a, O, Nfc <fctf F^P>&££|U >J 3*1-5 

< ia<D7U^-e*>»;, 0. 1 a t %^x^3 0 a t %) 

[0 0 2 0] 

t'fcot, t&ffi^ia*jBfej:tftef8B«fb©ffi*<3Dd^3&<i:%i»^ mm. 

»tC-«5S: (16) 

(C ° (100-a)/100 T 1 a/100 ) lOO-^x (16) 

TlttFe, N i09^<tt)ll©5ciT'O a t%^a^5 0 

at%, MttSc, Ti, Mn, C u is «fct?H f £ »J3^R£*uS4>fc 

< il t> 1 S^TC^l? 0 . 1 a t %^x^ 3 0 a t %) 
T? ^ $ tl £ Zl il & # $t £ 1" S . 

[0 0 2 1] 

»lc-«S: (17) 

CoiOO-^x < 17 > 
(dZlT% MttFe, N i^e,^S^J:U^$tlS^5&<^%lig©^T*0 

. lat%^x^5at%) 

7? ^ $ tl £ 3 £ £ £ t Z> o 

[0 0 2 2] 

miz-miZ (is) 

(N 1 (100-a)/100 T 1 a/100 ) lOO-^x (18 > 

1 6 ffi!E4# 2001-3110958 
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(ZL3T% TlliCo, F e CD < t % 1 lOj^iT 0 a t %^ a ^ 5 0 
atl M&Sc, Ti, Mn, Cu, Z n, Ga, Ge, Zr, Hf, Y, T 
c. Re, Ru, Rh, Ir, P d , Pt, Ag, Au, B, Al, In, C, 
Si, Sn, Ca, Sr, Ba, O, N fc<fc F j^£>&£i¥<J: *; jg#*$*lS4>& 
< lS©7t^T'*>y, 0. 1 a t %^x^3 0 a t %) 

t?* $ ti * z. t z m m H t Z o 

[0 0 2 3] 

miz-m&. d9) 

(N 1 (100-a)/100 T 1 a/100 ) lOO-^x (19) 

TlliFe, Co©oVKj;<i: ; feli©7cit*0at%^a^5 0 

at%, M&Sc, Ti, Mil, Z n, Ga, Ge, Z r £ «fctfH f ^^^SSf 

«fc *J»*£;Jx&4>fc< l'a©7c3RT0.. 1 a t %Sx^3 Oat %) 

x** $ ti z> z. n z m at 1 1 z> . 

[0 0 2 4] 

Wjc-iKsS (20) 

NilOO-xMx < 2 °) 
T*0. lat%^x^5at%) 

[0 0 2 5] 

tioT, tsffB^fc@«PM^ s fct) t Saf3^fc&ftM©e>^^^<i: : felM^, Hi® 
l&ic-j&&5£ (2 1) 

(F e (100-a)/100 C °a/100 ) lOO-J^x (2 1 > 

(m% 0 a t %^ a ^ 8 0 a t %, MSCr, V, Ta, Nb, S c, Ti 



1 7 
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, Mn, Cu, Zn, Ga, Ge, Zr, Hf, Y, Tc, Re. Ru, Rh, 
Ir, Pd, Pt, Ag, Au, B, Al, In. C. Si. S n, Ca. Sr 

. Ba. O. N&£X$Ffrbte2>m&Vmm2tlZ'P*< ISODtcHT'O. 
1 a t %^x^2 0 a t %) 

T*3t £ *u -e *«»i&ic*»Tf* 5 £ £ 5: #3£ £ f S „ 

[0 0 2 6] 

iM#M^t'ifeSFe 1 _ a Co a (0 a t%^a^8 0 a t %) 
tlfcl-D&>±<Dmt. Cr. V. Ta. Nb. Sc. Ti. Mn. Cu. Z n. 
Ga. Ge. Zr, Hf, Y. Tc. Re. Ru. Rh, Ir. Pd. Pt. A 
g. Au. B, Al, In, C. Si, S n, Ca, Sr. Ba, O, N&<fctK 

Ffrt>tn2>m&*jmn'£ti2>'pte< lm^Thmx-m^tit^m^ o . o 3 n 

[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 

1 izifiirmM.min.%j%:m*iz. r^mmi 1, t«h 2, sMttn 3, m 

[0 0 3 0] 
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[0 0 3 1 ] 

a 3 <d «fc e> traMM 1 1 *s <fc # jtsmis i s ©®«tt^«m^^m«fc »; * 

[0 0 3 2] 

o 

[0 0 3 3] 

— /<B£6^iCMV> ht\,Z> T a "THi.ftififJt^^J 1 20/iQcm, fi9ftttttJf(CM V> 8>tl 
SIrMn^PtMnt'ttJtiM3OO/tQcmt'$50^U ^fb©5& 
Jf£^fbSE&JilCj:<;av^*i£C o 9Q F e 10 l?tt$Jl 4/iQcm, Ni gfl Fe 
20 ttt$fll9Mficm^ lflfSifJfc^mtf/.hSv*. 3£ic> «#©^mi3<fc^ 

sst£f b* & ift < *r s &mw& z> . 

[0 0 3 4] 

<z>«a«#fc» JMfrfT? x tf > «fe#S*t: £ If o^b 0«FS i: ^b i m 
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[0 0 3 5] 
[0 0 3 6] 

i3*)"Z2bZo if SiS«5 1±lCi|iS|5 0 0 nm(0AlO x 5 2MU ^(D 
_hic hfc^ftx, PE Plz£VTmmm£&2>%Hfr<Disi?X b *l&&-?Z> 0 
ikiZR I E (Reactive Ion Etching) {C J: V UP* b(Dt£^Mft(D A 1 O x &&5£ 
U 5 nmT a/4 0 0 nmCu/2 0 nmT a £j«LTT3l$®|g 5 3 *&,m 
tS„ #ClCCMP (Chemical Mechanical Polishing) fcffo X^-Wit? £ 3 il IC 
<fc»;> T»«i5 3 1 O x 5 2^e>SffiSitS 0 3±lCj&3 X 3 

#m~5X 5 i«m(D-b-^X(DXtr>A;i/^5 4 $rffs§g-r§ 0 XtT>7^>>l/^5 

4 ©ffl!f®tC^3 0 nmCDC oP t /\- KJ^ 5 5 ±miZ^i/K- p b 
>It IT$!J2 0 0 n m® S i O x 5 6 l^^h^ilim * 

. R I E U >^CJ: »J, j&O. 3 #m$~ 3 ytt m 0 # # bfr-frtem 

J&fSo 5 nmT a/4 0 0 nmCu/5 nmT afre> 

)&S±Mi5 7^2 0 0 nm©Au;t7 K O^-frf) 
[0 0 3 7] 

mi 8iz&2<Dm$Lm,mm$km*z^-to mi KDm&timmiz. siiss 

1±CA10 X 5 2^1U A 1 O x 5 2<D-®Z&$kls. ^115 3^1 
CMP$r^foT^^t:-rsr^{C<l:y> 3£A10 X 5 2^ 

T»*«5 3JttC^tr>^^B|5 4«:f^»U «*&2 /e mj&>e> 

5 Am©^ h^^f ^lc*0X-r<6o ±mzrt*/'<-i/m>m£.l'Tffi2 0 0 nm 
©SiO x 5 6Mt5. I/^hfcWIibfct, XtT>/^^5 4±lZ& 
V>T, XfcT>7t;i/^5 4©^^|^Cfi^LT3i&l. 5 vmfrb 5 m©^H 

4^icir>x«^-^ic^tis «te)C ^^>^^i5 4©e± 

fC&Jl 0 0 nm<Z>Au!g|5 8 £fi£jgrt£ 0 SI 1 7 tf>i|i^£|fg C <_t3P« 
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[0 0 3 8] 

oV\tlin-EDXT'l^. ^*0^07tl(:o V> t E X A F S t' 

[0 0 3 9] 

[0 0 4 0] 

m i ©nyg^jffio 

[0 0 4 1] 

nmT a/5 nmN iFeCr/15nmPtMn 
) /7nmCo 100 . x Fe x (eiiI) /7nmCu (#^4£*fm«) /7n 
mCo 100 _ x Fe x (EHfclilfiJff) /l 0nmTa/±Mi (Ifcffil«JlD „ 
[0 0 4 2] 

iffc§fili:ift@flttl^?:7 nmlCHSt, Fejllx&O, lOat 
%> 2 0 a t %, 27at%, 3 0atl 40at%, 50at%, 60at 
%, 70atl 80at% 90atl 1 0 0 a t 
[0 0 4 3] 

H6JCS«t;|gfl:J|©Fei8SI8t#ttS:^-r. flftfctt, ^®«lAm 2 *>fe»; 
Ofi^ftlA ARt me ftMfe J: tf«ftH*»#ttC o ^ &3&«*^©fi 
m^fb*AAR (0. 5mQfim 2 ) T*MfefcLfcn*7*LT^2> B 
[0 0 4 4] 

®6J:y, m,ttmkMLAARZm*2^Z<niZ$bmmteMf&l*. Feil25 
a t%frg>7 5 a t %, J:*JM*L<&4 0 a t%^e>6 0 a t. %<DMf&1&T*2b 
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[0 0 4 5] 

mmmmz.mt&mmizF emmzmtz-ttftN i 100 _ x F e x -^±^m^x 

[0 0 4 6] 

T3fltMi/5 nmT a/5 nmN i FeCr/1 5nmPtMn/7nmNi 
100 _ X F e x /7 nmCu/7 nmN i 100 _ X F e x / 1 0 nmT a/Jt&smS (IS: 

mitmm) „ 

[0 0 4 7] 

Iftlfilillftiflttlf 1:7 nmJCi^U FeUH, 10at% 
, 20at%, 30at%, 4 0 a t % % 50atl 60atl 70at% 
, 80at%, 90atl 100at%^ft$tt 
[0 0 4 8] 

*n«fc*AAR (0. 5mQAm 2 ) "rgM&ft Lfcfit&j^LT v>§„ 
[0 0 4 9] 

a t %^e> 7 5 a t %. <fc *Jl$l<tt4 0 a t %fr£> 6 Oat %©&BJ&^T?& 

[0 0 5 0] 

<»3©3S«Jg*) 

[0 0 5 1] 

Tift/5 niTa/5 nmN i FeCr/1 5nmPtMn/7nmNi 
100-x Co x /7 nmCu/7 nmN i 100 _ X C o x /l 0 nmT a /JhSB«# (ffc 
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[0 0 5 2] 

vsnt&mm£.writmmmizmm&7 nmcsgi, coiih, ioat% 

, 2 0 a t %, 30at%, 40at%, 5 0 a t %, 6 0 a t %, 70at% 
, 80at%, 90atl 1 0 0 a t %i:^ft:$itfe„ 
[0 0 5 3] 

m s \zmmfcm<oc o jiife#s&3tt 0 mmiz> m*mm 1 n m 2 &r=. y 

MfciAAR (0. 5mQ<tm 2 ) T'^teffc Lfc-fSfc^tbT^S., 
[0 0 5 4] 

®8i:U % ««t*fl:*AARS:Jt^:a-e:«<Z>K:»*»«:jB«tt, Coij|2 5 
a t %fr £ 7 5at%, <fc Ultl<tt4 Oat %7^£ 6 0 a t %V>Mfo1$,~e%> 

[0 0 5 5] 
[0 0 5 6] 

TtHSfMS/S nmT a/ 5 nmN i FeCr/1 5nmP tMn/7 nmF e 
x Co y Ni/7nmCu/7nmFe x Co y Ni z /10nmTa /_L$S«@ ( 

[0 0 5 7] 

, iMbfcSTObt, t^WAAR (3jC^) /AAR GSSBCo) 
[0 0 5 8] 
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to-aOC vre* to, wxj 


A AP (Mi Cr\} 


a 




O 1 pT 


b 

D 




o To 


c 


(60%, 20%, 20%) 


5. 4{g i 


d 


(80%, 10%, 10%) 


4. 3f& 


e 


(40%, 20%, 40%) 


5.5{g 


f 


(20%, 60%, 20%) 


5.3fg 


g 


(10%, 80%, 10%) 


4.0^ 


h 


(40%, 40%, 20%) 


5.4fg 


i 


(20%, 20%, 60%) 


5.1(gF 


J 


(10%, 10%, 80%) 


3.7f& 



[0 0 5 9] 



01OIC, 09 JCfeWSltC o - g - f — a - e -N i 5Q F e 50 <Z)^>f 
[0 0 6 0] 

£ nr v % 5 Mfft-z $> z> z. t &t> & o t=. o 

[0 0 6 1] 
[0 0 6 2] 

[2] aMbBMhttfi:€rAA&^A'reaftttl£JI«:. Fe, Cofe^Ni 
[0 0 6 3] 
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[0 0 6 4] 

TBPWS/5 nmT a/5 nmN iFeCr/1 5nmPtMn/7nm (C 

°0.5 Fe 0.5 ) io 0 -y Cu y /7nmCu / 7nm ( Co 0.5 Fe 0.5 ) 100-y Cu y 
/l 0nmTa/±8Pii GRUfcfclg^) . 

[0 0 6 5] 

MefiMiH^Yb@»Mtt7 nmlC®5tU Cu^iiy $:0 a t%, 0. 5 
a t %. 2at%, 5at%, 10at% 15at%, 20atl 30at 
%. 4 0 a t%£^ffc£i*fe 0 
[0 0 6 6] 

® 1 1 lC&m^ffc*<Z>C u^&0*&#tt£j*i- o Jgttttt* 1 /t m 2 & 

OSMftiAAR (0. SmQ^m 2 ) T^*&ffcLfe'fit$:^bTV%S 0 
[0 0 6 7] 

01U'J, «m^b*AAR$:it^$-&S©lC^^Cu^in»«2 0 a 
t %J£TF. J: *Jlt Ktt5at %«Tt*fe5 r £ifit>frv fco 
[0 0 6 8] 

l^*gtc> ^ffcK*JS£*8fl;©fiJi{c;gv^c o 50 f e 50 A©^5ci^j:ij!^ 

m^fc*T*M&ffcL£igm^fc*te. Crlat%T2i, Vlat%t'2i, 
Z n 5 a t %T? 3 fg, G a 2 a t %-£ 3 fgK Sc2at%T'3jg, Ti2at% 
T*3f&, Mn2at%T'2E Hf 2at%t'3f t^tj, rtl^O^i^ 

0. lat%~3 0at%, J: U li l< fi 1 0 a t %gTT«M!i)^S. £fc 
, N i lCoV^«5 a t %J^T©^*0iC «fcoT. AAR#5. 5 ^IC & £ CI £ # 

[0 0 6 9] 

|^$|{C. «&itl7G3fcfc ITT a, Nb, Ge, Zr> Y, Tc, Re, Ru, R 
h, Ir, Pd> Pt, Ag, Au, B. Al, In. C, Si, Sn, Ca, 



ffiUff 2001-3110958 



#2 001-246613 



Sr, B a £#Vxfc^-£rK:=feK 0. 1 a t %~ 3 0 a t %<Z>»IT?^Jgi5t^fl: 
[0 0 7 0] 1 

±Mbfe^iH7C^lCj: S^^m^fc*OJt^m«, C o 5Q F e 50 ^lC|^ 
C o - F e 2 tg^^, N i - F e 2 7t^, N i - C o 2 jb^^ F e - 
Co-Ni 3;^£m^*l©gB^lC£V>Tfc, f^HlCfgifc e>*lfc„ 
[0 0 7 1] 
(0 6 OggjftgJB) 

[0 0 7 2] 

TgB«l§/5 nmT a / 5 nmN iFeCr/1 5nmPtMn/7nmFe 
IOO-j^x/ 7nmCu/7nmFe i00 ^ x / 1 0 n m T a /_tg|S«g (ffcffitt 

[0 0 7 3] 

, 5 a t %, 1 0 a t %, 15at%, 2 0 a t %, 30at%, 40at%t 
[0 0 74] 

&Ssfln*»0. 5at%~30at%, cfc'Jli t<H2 0 a t%gK«$>5z: 

9 fe . 

[0 0 7 5] 

a^^^Tcm^J:^^*^©^^*!:^*^, Z n 3 a t %-£ 1 . 5 
tetC. G a 2 a t %T? 1 . 5mttZ »J, r^^CO^TC^^m^Mit^iC^ 

^T*l0>8s#tl:7tiii , 'e : feK 0. lat%~3 0at%, 
<fc*JM£L<ttl 0 a t %^TT*WS5„ £feN i ICoV^tt, 0. lat 
%~5 a t %©«J:otAAR^ 1 . 3 *&IC&£ r £ tlT 
[0 0 7 6] 
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mmc. ^M7hmt.LXCr^ V. Ta. Nb, Sc. Ti. Mn. Ge. Z 
r. Hf, Y. Tc. Re. Ru. Rh. Ir. Pd. Pt, Ag, Au. B. 
Al, In. C. Si. Sn. Ca. Sr. B a fcAH^^-^lCfc. $J3 0 a t 

[0 0 7 7] 

M4t)^Fe^5 0 a t %J£/Lh£ &&Z>&&lZiS V>T%^iC|g«) ?>tl£: 0 
[0 0 7 8] 
<*7©3SJ|0S*) 

itft £ m<t a ft « tc c o iz WiM^m z mm v t=. & m v > r flg&&$i» 

[0 0 7 9] 

TSPtS/5 nmT a/5 nmN i FeCr/1 5nmPtMn/7nmCo 
jOO.^/ 7nmCu/7nmCo 100 _ Jt M Jt / 1 0 n mT a /Jigpm^ 

JBSJP) o 

[0 0 8 0] 

5at%. 10at%. 15at%. 20at%. 30at%, 4 0 a t %f:t 
[0 0 8 1] 

S^©^7t:^^«fc^An*T*©^^m^l:*tt. s c 5 a t %-e 1 . 3 

^IC. Ti2at%tl. 8§, Mn2at %X* 1 . 4 ^. Cu2at%T'l. 

6^. Hf 2 a t%x-2^t:tj:i)^ z\n^(D^M^mt>mw t mtmm±izm^ 

V*1^!x©SSfl|I5t**e%, 0. 5at%~3 0at%. «fcU 
itKtilOat %JWTT*^#&& 0 
[0 0 8 2] 

ifcFefeitfNi &Col^T&. 5 a t %J^T©^*iC J: o T A A Rtf^rtl? 
til. 5>fg&J:tfl. 3-fmc&£r h#5tlg3 tiTl^e 
[0 0 8 3] 
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|r?$llC, WiiM7iMil LTC r, V, Ta, Nb, Z n, Ga, Ge, Zr, H 
f, Y, Tc, Re, Ru, Rh, Ir, Pd, Pt, Ag, Au, B, Al, 
In. C, Si, Sn, Ca, Sr, B a £Jg V^&&#lCfe, 0. lat%~3 
Oat %J^T©^*nT?^Sm^-fl:*©itiJD*^«)btlfeo 
[0 0 8 4] 

i^W^Co^5 Oat %J^_t$:^fe5>^lCS^Tt;im«l{C|S«)e>tl.fe 

o 

[0 0 8 5] 

mmmm t mit e mm k n i ic^an^m & min l t & jg v ^ r m^mmm 

[0 0 8 6] 

T8P^S/5 nmT a/5 nmN iFeCr/15nmP tMn/7 nmN i 
lOO-x^/ 7nmCu/7nmNi kh^^/ 1 0 n mT a /_hSP«ffi (ffcffitt 

[0 0 8 7] 

, 5at%, 10at%, 1 5 a t %, 2 0 a t %, 3 0at%, 4 0 a t % £; 
[0 0 8 8] 

<DW>to7Km&&zfimMT*<DM&fcm,mmtmz. t i 5 a t %^ 1 . 3 

Mn2at%t-1. 5|£, Mn2at%T*l. 2 |£, Z n 2 a t %7? 1 . 2 
Iff, Ga2at%t'l. 5 fg, Zr2at %T? 1. 4 H, Hf2at %T* 1 . 5 

1**1 ©^DUts!^*, 8s#tl*#0. lat%~3 0at%P;T> &*)M$.V<\* 
1 0 a t %J^T"T?$frl!l#&So 
[0 0 8 9] 

£fcF e£<fctfC olCOV\T«:, 5 a t %J^T©^iniC «fc oT, AAR» 



ffiIE4$2 001-3110958 



#2 001—246613 



[0 0 9 0] 

MIK, 8s#05tl§£: LTC r, V, Ta, Nb, Sc, Cu, Y, Tc, Re 
„ Ru, Rh, I r, Pd, Pt, Ag, Au, B, Al, In, C, Si, S 
n, Ca, Sr, B a V^itHHc^K 0. 5 a t %~ 3 0 a t %je*T<Z>8s;&tJ 

[0 0 9 1] 

*^i-^*)^N i#5 0 a t %M±Z&fo&i!?igzlZiS^T*>mmizm&t>tlfe 

o 

[0 0 9 2] 
[0 0 9 3] 

c 3 ] mitrnmrntmit m *ji©jBs*3iJc«^ < jsm3Eft*©*^»*K:o 

[0 0 9 4] 

(s& 9 vmffimm) 

[0 0 9 5] 

b c c«3t%i:Sri:K:j:Sl8ft«^ft*<Z)Ji^:»^tt % Fe-Co-N i 
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[0 0 9 6] 

[4] &>±v> [i] , [2] , [3] x^^t=.mmmm<D^mmiz^^xmm 

[0 0 9 7] 

m i o ommmm) 

[0 0 9 8] 

1 1 <z>£jft£]R) 

®i 2ic«iM7 3iy«iJt©^«m^^&^ 0 hi 2jc^*«tB«a» 

JMfrJ-fc, T$«@l 1> TiH2, MMff 1 3, ift@f!2 
fr»-£*2 2 i:Mifl2 I<Z)S»«3tCS>«ftH*J» 1 4, *lt*ill 5 
, tttt a ftJi 2 4 2 5 fcflfrffc &ftl2 6 S J&M 

i s, §ni7, _fc»««i 8^ts„ i©j:-5*«u»7xy«ai<oit«iB 

[0 0 9 9] 

££oTV%Tfc<fcVN c J£TFlc;fcv^«, Mil 7 1 'J ili: ft o 

3tItI13, iftlfl2 1, S¥lf^i2 2, iftif!2 3, 

^11 5, lft|fi|24, MI17, _t»«*l 8S:ttS 0 JMfcffJlCttJS* 

[0 10 0] 

3WA : T$®|g/5 nmT a/5 nmN iFeCr/15nmPtMn/7 
nm (Fe 05 Co 0 5 ) 9 9 Cu l /Ru 1 n m/ < Fe 0.5 Co 0.5 ) 99 Cu l /7 
nmCu/7nm (F e 0 .5 Co 0.5^ 99 Cu l /:L 0 nmT a 
[0101] 
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i^B : TSPftH/S nmT a/5 nmNiFeCr/1 5nmPtMn/7 
n mN i g Q F e 2Q / R u 1 n m/ ( F e Q 5 Coq 5 ) gg C Uj/7 nmCu/7 
nm (Fe 0 5 Co 0 5 ) gg C u/ 1 0 nmTa/±Mi. 
[0 10 2] 

Vtf&G : TYPHIS/ 5 nmTa/5nmNiFeCr/15nmPtMn/7 
nm (Fe Q 5 Co Q 5 ) ggCu/Ru 1 n m/ (Fe Q 5 Co 0 & ) ggCuj/7 
nmCu/7nmCo 5() Fe 50 /l 0nmTa/±Mi. 
[0 10 3] 

M^D : T^S«@/5 nmTa/5nmNiFeCr/15nmPtMn/7 
nm (Fe 05 Co 05 ) ggCu/Ru 1 n m/ (Fe^Co^) ggCuj/7 
n mC u / 7 n mC o gQ F e 10 / 1 0 n mT a /JbUPfifig,, 
[0 10 4] 

|^BkmMA£J£ig«LT. AAR#ftl. 4 #lCJtiD Lfc 0 J^TIC HtHtC 

<tK.&¥~? zmmmftte. iftiffii2 4, i¥m&*mmi 5, ^gmtpnajii: 

it§ifl:@il2 3T^s„ #N8i£#imM£gbTv^v^©?&ft@5ifM2 1 

5£i:LTffi4>:£#!l (l 1 1) @B|6J££S„ rzilc^M^^MSrAtiSh^ 
&ftA-V\ZTi&£l,T<?)mt®mm2 l fcfM>fi#ft© (Fe 0 5 Co 0 5 ) gg C 

r #it * l £ # e> tl 3 „ 

[0 10 5] 
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#*H£>*lTVNSo ffifcS&MlZC o 5Q F e 50 *m^t=.M,1&ClZ, He 16 

[0 10 6] 
c& I 2 ©HJS^) 

tp^Mi 5, i^gfin 6, mzayftm&tpmmi 5' , i2©ift@tf i 

4' , !20SSiHiI13' , «II17, ±gP«@l 8?:ft6 0 
[0 10 7] 

[0 1 08] 

&m : nmT a/ 5 nmN i FeCr/1 5nmPtMn/7n 

mC o 1Q0 _ x F e x /7 nmC u/7 nmC o 100 _ X F e/10 nmT a/_Lg|Sf| 
®, 

[0 10 9] 

fa?;V : nmT a/ 5 nmN iFeCr/1 5nmPtMn/ 

7 nmCo 100 _ x F e x /7 nmCu/7 nmCo 100 _ x F e x /7nmCu/7n 
mC o 1Q0 _ x F e x /l 5nmPtMn/l 0 nmT a/_hgPfMS 0 
[0 110] 

[0 111] 

i 3 (Dmm&m) 
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1 2. &mft4£Jfl 3. Mtl3 l$J:tf*ittl3 2 0iM^f,ft5ifb 
[0 112] 

/ 5 n mT a / 5 n mN i F e C r / 1 5 n m P t M n / ( 1 n m C o 5Q F e 5Q 
/tnmCu) X7/7nmGu/ ( 1 n mC o 5Q F e 5Q / 1 n mC u ) X7/ 
1 0 nmT a/_tgP«<i= 
[0 113] 

lit, ( 1 nmC o 5Q F e 50 / t nmC u) X7(t 1 n mC o 5Q F e 5Q / 
t nmCu/1 nmCo 5Q F e 50 / 1 nmCu/1 nmCo 50 Fe 5Q / 1 n mC 
u/1 nmCo 50 Fe 5Q / 1 nmCu/1 nmCo 50 Fe 5Q / tnmCu/ln 
mC o 5Q F e 5O 0Zli:S:lii- o 
[0114] 

mi 9KCum<Dmtt*mfcz-&tc.ii£<Dm33*:i*-? a hi 9**;, cui® 

mZtfO. 0 3 nm~ 1 n m^^&^jb^^ VnZL HififrfrZa 
[0 115] 

C u ttMH©c o 50 F e 50 ©f£#£#Mdc^tf, *SB*£3£i: LTSf^i£*ST?tt 
[0 116] 

Cui0f$l:lnmlcLfc^ TSPti/5nmTa/5nmNi 
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FeCr/1 5nmPtMn/7nmCo 50 F e 50 y/ 7 n mC u / 7 nmCo 50 
Fe 50 /10nmTa / ±®mm £ V> 5 H 1 ICj^-T WSftfitit®**^ i: Jtfe b T 
*&1. 4«~3«©«&«m£ft*&a*l,fc.- 
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